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(54) Title: SERUM-FREE MAMMALIAN CELL CULTURE MEDIUM, AND USES THEREOF 
(57) Abstract 

The present invention provides a cell culture medium formulation that supports the in vitro cultivation, particularly in suspension of 
mammalian cells, particularly epithelial cells and fibroblast cells, and methods for cultivating mammalian cells in suspension in vitro, using 
these media. The media comprise a basal medium and a polyanionic or polyanionic compound, preferably a polysulfonated or polysulfated 
compound, and more preferably dextran sulfate. The present invention also provides chemically defined, protein-free eukaryotic cell culture 
media compnsmg an iron chelate and zinc, which is capable of supporting the growth (and particularly the high-density growth of mammalian 
cells) in suspension culture, increasing the level of expression of recombinant protein in cultured cells, and/or increasing virus production 
in cultured cells. 
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6H2O, ^^/^^A^hu^A, t'j^fyiryt-^A- 4^0 

, ffiM^VV^ mttiVVL^ a^ft^U^A. Si^nA, yvit-fhW 

t£ >^T^:y<>2^ pluronic F68 10%^m. N&HPO^ D-^>n— X 



^/-;l/75y • HCK 7hUz/Zs- 2 HCK ^67 tt?V -tr n— ;1/ 



(18) 0 0 0-5 1 7 1 8 8 

~*^&%rciz#v x^^mt-sw, mmmm^m<:i^ js^zs/itrcms. 

12 6. Mie^ u x/P* >itit&%a% Tc « *° u «ftfti=>-«\ f^h7> 

m-eass, n^i 2 5{cie«o^So 

12 7. Mf5T^X h 7 vflfflfctf. 5, 000^ h >Of l^?i%f t « ^ iff 

1 2 6 tciHfg©^o 
128. mmm^mmMmm^mt)\ MTfr zmfc-snz 

±jD&%*£-£t>\c£tsm%& 1 2 2 Sfefci: 1 2 3 Jc|3<g©75"^*oT : L-T;V 

HFn^-L-^n'Jx L— fyn^^x L-n-Y->>\ L-'J^^-HCU 
L-^^— > x L-7x^;l/77-X L-^nyx L-feU>\ L-Xl/t-X L- 

4^»-HCL ^\T5V-HCk filKm- 5H30. F^A 

• 5H20. Mbn/Vl/h • 2IkO\ Mkg-7X • 2H2O. fiSKWjJf > • Hz 0, ^ 

• 4H20. ffflt*y*A. mttsV^K^ 3*7<k*iV*7l», »nA, :7^-fk 

^-hu^A. mmm, mxtfryzw^ me&A/^—A/. mfcrfr^—vj*. — 




(19) #52 0 0 0-5 1 7 1 8 8 

TX=V'\/V>WtV>Wt*?y*5'*7l*i&s pluronic F68 10%i§?& Na2HP0<, D-<? 

;k ^^-r^y^m«. p-^v^uv>m, ^u^m-rbv^^ 

-)ITB.> -HCK :/M^>^- 2 HCK t/ft^U-ko- ;K 33 

12 9. mm^^(om^wj^±^mm^^hu^mmT^rci6<D^r^h 

V\ 1 2 9 fciSSgO+y ho 

13 1. 15! Bif?LiiiflS^f t^n-X/NAX^ -IP Wefe 5 , Iff^ 
1 3 OfcmM<D*Fv ho 

13 2. fufSSil 1 <D^§§#. OTfr£&3Pfr £51^2*1.3 lofi(±©TO 
D'jy, wyn^s/> x l-u^-yy^ L-U^y-HC K L-^^n v. L-:7 

fDi/X L-^U>\ L-S-X^V • 2 HCK N32HP04, bfUK^^^-HCK =^T 
5V-HCK trw?-*^ WtWtM- 7H2O, IftAF^^A- 5H2O. igffca/* 
2H2O. Ift^-xX- 2H2C\ «8ftv>^>.ifcO N fiffiifc— 6H2O 

. ^WmSthU^ ^'J^fV^^-^A- 4H2O. ffiWt/VJ 
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mt) fr^y*? ^ Wkhfr't/tJl* • 4H2C mtiiWk, T^^ymv^m 

^#*l/*7LM. pluronic F68 10%7$?£. Na 2 HPC>4. D-^>3— X, MM, 

0-^U-feny>», 3E-felxV»*-MJ*A, x^/-;V75> • HC K 
X-^;V5>. ^hlx>y>. 2HCK ^eX^^y-fen— ;K 43«fctffiR»^hy 



y K 

13 3. MIESi? 1 (Dm%tp<Dm&gt&t>\ < t$> 1 ~D<D#V T— 

134. < £ 1, 1 oo*°y r-^->#*fc«^y ^^ttfl^^-g-t? 

13 5. MfE^ y X-4->"l4^W\ * y X;l/* fe&tf y HfflWbfl:^ 

?fcn?&3. 91*311 3 2. 1 3 3, Sfetil 3 4 <Wftlfr 1 "OfciSRfiD^rV h 

o 

13 6. MfH^ y x;iv* ><t<£&fo& fc it # y IMfbf fc-gW. t^x h ^ > 

WL<0$-v ho 

13 7. fffSB jH 'J X;l/* WWfc&4&$ Tc it # U e(aWWfc-&%*^ f^h7> 
BSHTfeS, Ht$Qf 1 3 6fc:§Ei8©^y ho 

138. tufe^x h =7 >mmt>\ 5,oooxvvh>£>¥^7>?«^rr§. ft 

^1 3 7£f2^<D4^y ho 

13 9. m&&&i)\ U / U^K. 7=.S— /Vl^yh\ PLUR0NICF68 

. :/hl^>. t!;Vif y^-hy ^A^^?)tc#^ IfrfBMWfkiS^N- [2-n 



(21) 
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±&MM 293 1 hBawmmm) 33£mmWMM(M?L^ 

^^^-—x^iixz—mm (cho) mm) (ommigm jg^j & & 0 

3®cD±i5SS? (Werner, R. G. Mammalian Cell Cultures Part HCharacter 
ization, morphology and metabolism, Arzne im, -Forsch. /Drug Res. 43:1134-1 

139 (1993)) ^ts 0 mn, znziz, m^Mm%rctemmm%&m&%:<D$>^? 
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?g?KJ Wlftlfc (Ringer, S. „ J. Physiol. , 3:380-393(1880) iWaymouth, C. , Cell 
s and Tissues inCulture^ |g 1 #^ Academic Press^ London^ 99-142H 0965) 
; Waymouth, C. . In Vitro 6: 109-127(1970)) o LfrU ^MM^W^W^ 

f^Wfcti. «^«igi«73». ^^J3&iSjfil?f(FBS)(10— 20%v/v)Sfctt 
KJ^JOK. flWfe L < «MK|£3fe«fflifi*(0. 5~10%v/v)<D <fc 5 

W$'5rc*bteti£mt£ftT 1 gT\,^Z>&'g&rcl&mi*. WTm (Cohen, S., J.Blol.Ch 
em. 237: 1555-1565(1961)) N Tl§#: (Peehl, D. M. 43 «fc OTam, R. G. N In Vitro, 16 
: 516-525(1980) ; ^@#fF^4, 673, 649-^) , MfcTffl (Maciag.T. Proc.Nat 
1. Acad. Sci. USA 76:5674-5678(1979) ', Gilchrest, B. A. £ N J. Cell. Physiol. 120: 
377-383(1984)) . MM (Barretault, D. Differentiation 18:29-42(1981)) 
. ^iOl (Maciag.T. Science 211:1452-1454(1981)) %Stfo dtl^OM 

wt^mc&ffifez nr^r^wEmz, ^<-o^<Dmm^mm^ mmm 
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^igi&fcl^T. ^rcf (Lambert, K. J. Animal Cell Biotechnology, 

, Spier, R.E. Academic Press New York, 85—122HG985)) 0 M^Lfcf. £ 

<0^©^^f-ri. (Lambert, K.J. P>, Animal Cell Biotechnology. 

. Spier, R. E. £>$f. Academic Pres New York. 85—122HG985)) 0 £ 

tl§ (Battlsta.P. J. Am. Biotech. Lab, 12:64-68(1994)) 0 bfrU &Slfil?f*g 



i. 
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^bT^cD^o, ws^nfc. mm?. y#*^ 

ff-^nfcM77^0J:d^^mOSFM^7aW^^nT*5t), cn^tt, Life Te 
chnologies, Inc. (Rockville, Maryland)*^ A¥rT^"X?*So bfrU SFM££I 

o^i^^t§^ < O^cD^Tj^^-atf) (Boyce, S. T. $5 

cfc tftlam, R. G. , J. Invest. Dermatol. 81 :33(1983) ;Wille, J. J. £>J. Cell. Physi 
ol. 121:31 (1984) ;Pittelkow,M.R.. 43<fc tfScott, R. E. . Mayo Clin. Proc. 61:7 
71(1986) iPirlsi, L. 5k J. Virol. 61:1061(1987) ; Shipley, G,D. „ ^SJctfPittelk 
ow.M.R.. Arch. Dermatol. 123: 1541(1987) ; Shipley, G. D. J. Cell. Physiol. 1 
38:511-518(1989) ; Daley, J. P. F0CUS(GIBC0/LTI) 12: 68(1990) ; 7fcS#fFll4 
.673, 649-^3 Jctfl^m 940, 666#) ) 0 fct, SFM&. ffliOX^i^^^ 



(26) #g2 000-517188 



(LfcfLfcf. rs*«fifiu fcnffcffts) fcj\ t5£ A, 

&fgf) cm^^\ ssjm. ^fn-;K $5£zfv>mvo : mnmmw 

; feJ;tf#S©^»7£^%^t? (Waymouth, C. , Cell Culture Methods for Mole 
cular and Cell Biology;^— #^ Methods for Preparation of Media, Supplem 
ents, and Substrata for Serum-Free Animal Cell Culture, Barnes, D. W. £>H 
„ New York: Alan R. Liss Inc. ,23~68H (1984) . ^ocfct/Gospodarowlcz, D. . 
69—86H (1984) izmMZftZ) 0 
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c t ic J; 0 ^Mfc: stiffs— 7?, ^->«©i^«cD7ca6(D^«, ^©f^> D 
mWM (fflfcfcT. HSAM»fi*©^n^^7i;Vh— (CJD) 

fcf. 2IS#fFffiM#-^GB 901673-^- ; Keay, L. Biotechnol. Bioengin. 17:745-764 
(1975) %0m<D£& „ S**5<J;mtiC>^^**0^?Ji^#tb7c„ ffiO 

fFfctSiKJ&JP2-49579^§-) 0 Z <E> KM<DmmtfM¥£Z tiT 35 V ^ c ©igift-^teifilif 

;*7-t£-fV ) ^B^^nT*5 0> Cn«m®ig*^*5V^TfE 

Wmfo&m-ZftT^T^Z (Lasf argues, E. Y. £ N In Vitro 8(6) : 494-500 (1973) 
; Keay, L. , Biotechnol. Bioeng. 17:745-764(1975) ; Keay, L. . Biotechnol. Bioene 
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g. 19:399-411 (1977) ; Schlager, E. -J. , J. Immunol. Meth. 194:191-199(1996)) 

^LfcfeOfi^o #^c«^ ^-Ti^ 45«ktf 

K^^ffiS-r S C h/b^^nt^li (Coleman, W. H. 43«ktfRoberts, W. K. , Bioch 
im. BioPhys. Acta 696:239-244(1982)) 0 CtU3\ ffll8&t£^tgi&K33lf % CtlZ 

mMW}V!if®m(Di%mzmm'e%>&c fca^srnT^s 0996^10^10 H^mM^ 

tlfclSI^M^O. ^WlC^3^S#fFftM^60/028, 197^fc#«)C£o CO 

H33S*«J:tf^a*iJ«fr* C £ fc: J; o T, C O^tM^Uff t5 (Freshney, R. I. 
^ Culture of Epithelial Cells, Freshney , R. I . Ilk New York:\Viley-Liss, 1~ 
23H0992)) o 



I. 
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trhnSf^*SaJcLT#Tl/>S (Freshney, Mfcb) o 
293« 

t^t\,>5*t\ ±.&.j&m%^'t ^ h mwmmmm93 c r293«j ) t>\ 

if. >fcg[#fFgt5, 166, 066^«\ ^>^W-t?tf>J&&aWft (CM, ^fillRlffif 

W^co Rl^fe «fc x * V > ^k: 43 v <» T tftftES tiTV* 3 ) * 

"&*y«tl1£GABA W! — ^#tf ^^293TO^(D^^se«f So 293»& 

•TSO^M^tlT^TV^ (Gamier, A. Cytotechnol. 15: 145-155(1994) ; 
Bout, A. Cancer Gene Therapy 3(6) :S24, abs. P-52(1996) ;Wang, J. -W. £k Can 
cer Gene Therapy 3(6) :S24, abs- P-530996)) 0 C*l5fci\ U^^>M^^fc 

tm%>o mmc 293««, m^(Dmmx^h^>^m<D^Mmm^Kmm. 

TfeSC^A^IE^nT^S (Berg.D.T. Biotechniques 14(6) : 972-978 (199 
3) ; Peshwa, M. V. £> . Biotechnol. Bioeng. 41 : 179-187(1993) ; Gamier, A. Cyt 
otechnol. 15:145-155(1994)) „ 
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»Jfc(iii«l^i^?nf§ (Freshney, R. I. : Culture of Epitheli 
al Cells, Freshney, R. I.H. New York: Wiley-Liss N 1 —23H0987)) 0 

cmmm 

©s^t tt^i^ nrv^, — X/NAx^-iPMfrSffifgbfc^Mfc 

(CH0-K1) (Kao,F.-T. 43 «t tfPuck, T. T. , Proc. Natl. Acad. Sci.USA 60: 1275-1281C 

1968)) fci\ S¥^f«te:43VTffiffl$nT^S^ JE-OiEfrttfiaSSfcLTffltB^n 

3f€S#fF^5, 316, 938#«\ CH0W^MM^^if5i^-&S rc£><Dtgi&%:ffl7F 

#ffl#fr^5, 122, 469#&, M^^^M^^m^T^o £©igifi&. CM 

Zang.M. Bio/Technology 13: 389-392 (1995) it, tE&k%.$l/W&5g&<OTc 

o ^S#fr^5, 316, 938#43<fctfH5 t 122, 469-^fe^fc#MOcl fc 0 
;KS#fFf&4, 767, 704-^&, y^W%i&%M^T%o C©Jgifiti % tflfc 

mmmm 



(31) 
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©^tg't'O^M^tl^, ^#5^tffi±T 2 ^Tt^tc b fright U#=S:</\, T. 

f^Wfcli. b T. ^ 

mti, xmm-r zrcmczo 1 1 % (Peshwa, m. v. e . Bio 

technol.Bioeng. 41:179-187(1993)) 0 



^< (D&m&WzZftf£MMtf i mffiWxmm'^m'£&Z> (Freshney s R. I. , Cul 
ture of Animal Cells: A Manual of Basic Technique, New York: Alan R. Liss 
, Inc. 123~125H(1983)) t>\ Mm^mm^mi^ U£btt\ 

(Kyung, Y. -S. Cytotechnol. 14:183-190(1994)) (£tllZ, ±IS 

~emm^-&m&, mmw (aggregate) -r&t^ vmkfc (ciump) j 
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i 
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L < fcj\ # U X;V* fc«# U ffimtt{t&&n*2& j;5ff$L<tt, 
^D>. f^XF7>» T^W^vflfflk nyFaW 

^Xh7« 0?SL<fi*?l5, 000^71/ "PfeSo 

^ 10£(±<D$i, 1 -D&L±<DM®lti&~ l~DSl±(Dmn, 10JK±0^>X'J 

^7^>ir-[2-x^yx;i/tNyi6] 0ffiPES)T?feS o 

Ts 1 OJ^±(D-9-^ h 7J-f >\ 'V^U V N 1 OJ£U:©i6^^ h\ 1 OJLXJt© 
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JRWfi^ty: 1 OJ^±0*;V^^A^ Fe(N0 3 ) 3 , KCK 10J^_h<DT^-> 
^A^, 10«±0-7>^>1, NaCK NaHCOs, NazHPO*. 1 OJK±©-feU— 

5 D- n — x N N-[2-t: Fn^^xf-;!/] tf^s^ ^ >-N' - [2-ai ^ > X 
v||]Chepes\ -Yyx'jy, U^H. 7x/-;H/y h\ 701/ n - 

X L-T/l/^^ L-7X^7^>, L-7X^7f>E L->Xt^>\ L-^/V 

TsVJr—y, L-h>;7h77X L-fn^x wi'jy, tr^x M^yy 

> D-Ca" -/^hf>i> i— (V^h — ;k W 7'»75 K, If U 

U^:7^t?>\ f75X tf*^>B 12 . 1 0£(±(?)*;Vy7 Al, Fe(N0 ' 
3)3, KCK lOJK±©"7^>"7iS, l >0&L±<D~?>tf>M s NaCK NaHCOs. 
N&HP04, 10J^±0-felx-^Ajtg, 10J^±<D/^^Aig. te«fctf loJSU: 

(DfrHttett % ) £ 3S2*£-;b-£3 d i: lc «fc D f# StiS nf ^grMIJ!Sig*igififc: 
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ftSiWii^nii : ;l/75>, N-[2-t Fn^i/i 

^■;l/]-tf^^^>-N'-[2-3i^>x;P^>^](HEPES). -Yy^UX U 

'J^A, h^>X7a:U>, — L-T^l/^-^ L-7X;^7^X L-7 7 

Xs^ifZsW.. L->Xf^^ L-^;I/^5>^ L-?>#5^ ^U^^, L-t: 

w*y>\ tf^y. Mbn y y, D-ca" f-z^yh^ym. Mm, i-ivs* 

B, 2 . 10J^±0^;l/>"j7A^ Fe(N0 3 )3. KC1, 1 OJ^±cDV7^>72^ 1 
•O-ULtO^y^ig, NaCK NaHC0 3 . NazHPO*. 1 OJ^UicD-fe Ixn 7 I'D 

in±(om^y°^ h\ i ^A±.(omm^f^- h\ & <£ # 1 ojw±ott^^ f 

Off* L < «\ 1 0t(±€»^T^7 0 ^ K*fet4 1 OJ^±£D^VX^7°f- F) 0 
*Jft±&«BflS (M*fcf, ^7f7^K Sl±^«, If3tM» 

j&mm, w±fcmm, & &zfimm±fcMM) ^^rfmiLmm^ 293K 

Wmm, KeLaM±feMM33 £Z??m-C6immMM, MDBK (NBL-1) CRFKMJ5S 
. MDCKMSSn CH0«, BeWoMSS. ChangMS. Detroit 562£ffljf§. HeLa 229» 
. HeLa S3fflM, Hep-2TO. KB£fflJ§§. LS 180«. LS 174TJM. NCI-H-548^HM 
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. RPMI 2650«. SW-13M, T24«, WI-28 VA13. 2RA«, WISIEM. BS- 
C-IMM, LLC-MK2«. ^n— >M-3«, I-lOlfflflg. RAGW, TCMK-1«. Y- 
1«. LLC-PK.«. PK(15)«. GH.«. Qmmm, L2«. LLC-RC256£fflJ§§ 
, ffl.C.W, XC«, MDOKTO. VSWW. & J; OTP- 1 BlIMSfc/c&^n?.© 



t>\ ZftZlcm^titk^ : ffFJHL WiH, jl§(intesting\ $51. 

nmm m, wm , m, i&mm, mm, mm, mm , u v^sms 

t/»^«^ (M^«\ CH0«, TRG-23TO, DorM^ GHK-2 

S/ h )V V yMm, DempseyMR Detroit 551W. Detroit 
Detroit 525«. Detroit 529W. Detroit 532;TO. Detroit 539|ffl^ N Detr 
oit 548«. Detroit 573MM. HEL 299iSfflJf§. IMR-90&BJ3S. MRC-5M. WI-38 
MM, WI-26«. MiCl.lfflJfg, CHOW, CV-lW. COS- 1 Ms C0S-3W, COS 
-71R VeroW, DBS-FrhL-2«. BALB/3T3«. F9W, SV-T2|fflJ|§. M-MSV 
-BALB/3T3«, K-BALBW. BL0-11«, N0R-10TO. C 3 H/I0TI/2^gS. HSDMi 
C 3 mm, KLN205 mm, McCoyM. Mouse L«. Strain 2071 (Mouse L) mm, 
L-M strain (Mouse L) mm, L-MTK (Mouse L) mm, NCTC^ n— >2472:fc J^tf 
2555. SCC-PSA1«. Swiss/3T3;fflJ§^ Indian munt j ac^fflJIS, SIRCW. Cn Mm 
, *3 £ ^Jensen mm, fr^^te^tl^VWrnW) 0 

•• m*&\ sas^*^ ( tdpmj \ wttigm, ^tc^mmmm^o 
tt»^«oig*^^^-r§o (a) mm%, ^mmmm 
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5o 1 oJW±©^S§£"&2^ cc^- ©^#§«. *f§B£© 

±o#y T-tf-^teSfefcitfy ti^-^ymt^m, ft * L < #y *;i/*Wfc 

. 1 OJ^_t©293KW«. PER-C6II«, 43«t CH0SHB3) «J5t^5 

o 

#^"T^i:. 293JKS±^«. PER-C6. - ft «fc tfCHOSBflS) ^igirrS^KUL 
AS. PER-C6. fe«fcCfCH03a8fla*^SX5S ; (b) SHflS^ ^-Y/l/TUC^iMC^ 



(38) 
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SWf:L< «293KW_t&«. PER-C6, tfCHOM^f^Ig ; 43«fctf ( 



2~f" 3+ 



2+ 



t±|HOPi?L»iMBS. $f^b<{iCH0«, PER-C6MJ5S, 3o£tf293«£>^ 
0«E PER-C6«. 33 £ 0?293«© ^^bf#. ig^flfciW 



(39) 
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onm, per-c6«, $5j:zf293mM<D-M&mmM') . ^xtfx^rcitmm^nrc 



m^±&.mm, m t m±^mm, wmi&MM, 33£zfmm±femm) &e>mc 

MDBK (NBL-1) MM, CRFYMM, MDCK«. CMJK. BeWo«. Change 
SS. Detroit562$0ES. HeLa229ffflJJ§ N HeLaS3iffflJi§, Hep-2ffl|g. KB^SS. LS180IH 
. LS174T«. NCI-H-548«. RPMI2650«. SW-13«. T24«. WI-28VA 



2RA|fflSg. 



, LLC-MKz HHJ}£k Clone M-3|fflJ!§, I-lOlfflgg 



. RAG3TO. TCMK-1M. Y-l#fflJ^ LLC-PK, PK(15)3» GH, SMS. GHsffil 
ISs L2«. LLC-RC 256«. MH, C. XC#fflJ§§, MDOK^. VSW«, 3o£Zf 
TH-I, B1W. £fc«^nS€>M£#D „ tettOi§|$i;fcte§§'S (ctl^tt, i& 



b pa 



( 



. ^P.OlC^H^JJg^^^tf^iMflg^m^ (fUtf, CH0«. TRG-2*ffl 
. IMR-33«. VorMffi, GHK-21«> */ h /l/ U VjfiUEEHMIS. Derapsey«. De 
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troit55l£ffl0§. Detroit510$fflJ§a. Detroit5258M& Detroit529iiffiJ§§. Detroit532 
Detroit539£fflM. Detroit548£fflJig, Detroit573lfflflS. HEL299«, IMR-90 
MRC-5SBJB. WI-38SMS. WI-26«Bfla. MiClifflflS. CHOjfflflS. CV-lUHflS. COS 
-1ft C0S-3SMS. C0S-7iR VeroM. DBS-FrhL-2«, BALB/3T3W. F9 
mm, SV-T2W. M-MSV-BALB/3T38MS. K-BALB^BSS, BL0-11«. N0R-10« 
N C3H/IOTI/2MSS, HSDM,C 3 « N KLN205M. McCoy*fflflS % V^XLlfflSS. Stra 

in 2071 (v^l) mm, i-m (^xd mm, l-mtk* c-^^xDmm, nc 

TC^n— V2472fc«fcO r 2555.SCC-PSAl»IflS. Swiss/3T38Hfl§s Indian muntjac« 

, siRcsBBB. c, mm, & 6 xfic ]ensemm, ^tc^n^com^w tfmfz 

mmmm ( tdpmj ) s mi^mm, &rc&mmMm) "ewmztm*. 
^«s/c«pi?LKi^fiiMJ!S^^«-r§^^^-r§o com (a 



1 • 
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mvoMM, I, < itcmmm, per-c6«^ &<fct/293»<D«^gitm) 



^59 (■) &£tf:£#ffflJig^— -tr>h (•) ^ 5 BCD^r^iltMoT^-rii 



(42) 
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7x'J (■) . £ h V >X 7 x U >^60 p M£{fc! 



0 3fcJ\ 5B<D^MtcM§. #f§BJ!©MMig®gW^«L/c2933iiffl 



- n<D5m tent? n /m^mmm, *nmc m^>^n^ mm. 



6AfcJ\ r/3-gal CHOMJ3SC»ii5fi^^ff Z>&*ys^m/MlfnMmM. 



^-rw^y^mfo c. (DWic&^x r g j it, mmm%^\ ^lt r P 
fc^B^r r g j ^, f lt r p j ttM^a*v^o 



77*^to 07Bfi x rjS-gal CHOSHflgfcl&tfSr/S-jSr^* hS^f— - tf© 



W8Ate, rbGH CH0«^^fT §*S«J^*s^ >/^«^&3Jgi|& (•) 



mz>s^n/it¥#!teM7£2nrcmm (■) ©^^-r^^^^-r. 



I8B 



(43) ^2000-517188 

miQ&, rjg-gal CH0*Hfla©if5iK:*frSCD CHOigitt, CHO I Iligift. 43«ktfFM 

H11I4, ri3-gal CHOMBS^^^^rjS-^^ tfOf^^-T^CD CH 

OigiiL CHO IllJgitk 4sJ:tfFMX-8igJttO^^-r#^^y^-ro 

Ell2Afcj\ IgM^Xn (■) ^•fcCf/W^-UT'^^— (•) K-fc^TCD CHO 
igW?ig«bfcrj3-gal CHO «<Di^5t£> U^/l/^-To 012Bfcj\ 
n 43 J: W W ^ U T * * - & V TCD CHOigift "eigfl L fc^SSOr /? -ga 1 

Hl3tt. rj8-gal CHOBHBSOiiJitc^-rs^X h ^ >5»©S&**^"r»^ 
7 7^t„ HKC&^T. TAJ ftf^7h7ySi (m.w. 5,000) 7$?), * 
LT TCJ fir^X h"7>fifil6 (m.w. 500,000) 

014fcJ\ rj8-gal CHOSHflSlC&W-Sr j8-;*f^ ^7 h ^—gOSEEfc^ffSf**- 

xh^>ffi.m(om%:%:^Tt$?"^y%:^~? 0 ehc^t. taj f+xh7 

Viiifigfc (m.w. 5,000) H%>K), fit I~CJ »r^7f7« (m.w. 500,000 



(44) 
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^ ?.^*f tiff rc^ii^v^ 9 o 

mmm^, -oz-u^*^ nn--jf!iB?, ^y^-7inx 



PR 



IIS 1 53ft rT#E £ tiff § o 

mtfimmzti&'<%i&&t£t>Km<c£*\,^ 0 mm mm it, mmttrnw 
mm rm&&tn*j it, mm^mmBjj®#<D&ft%m&&rcim%iT%>j: 



(45) W£2 000-517188 

^Wfc3e*^nfc«*fitt, jfli?t. Earn. *3«j:tf:&n*#jgjg® (iin&wn 

v^HSfiBitaSfc^T. c /iy l x io" 5 x io 6 MAS/ 

fflig {b^«B^©^?*n^»^«n»o^?*tis ansa© 

fcSWBb&i^*^ r&sj T*2b%tm£>nz>o mature. ftBtmmi£ftn 

#fffO^;l/^5>«. #;M?>^enU K>43<J;CfT>^:— Z^ii^-rsci: 

fF^5, 474, 931-^^#MOil fc G 



(46) #S2 0 0 0-5 1 7 1 8 8 

M®^^*^©^n^©^o«etcs^uv^»s*w-rso rpmi 
* v ^ a *§^\ * ©£-/£##i2*8 «ig«ig±ff< tc&i^Tjimsns MS 

M^^Oj^^^ag^^^^^ftl-e^^o Methods For Preparation of Med 
ia, Supplements and Substrate For Serum-Free Animal Cell Culture, New Yo 
rk' Allen R. Liss(1984)^#M©C £ (Cft«\ : £<D'£fotf&WmWt£~£^l§ £ 



(47) 3^2000-517188 

riox^^j ^<Dmm*(o&j&ftt)\ mm^mmm^om^^^om 

MI-1640^«ig±ffi(i. m<Dl&ft<Dtp'V^ 2. Og/L<DL-T;V^ X 0. 5g/LOL-y 

25x^4&j . rsox^^j % rioox^^j N rsooxftt^ftj N 43«ttf r 

iooo xMfc & N i xauB«aesifii:jt«Lfe*& % sofg, 

100^.500^, *fc«100(MSF<3DaiSTJ5g^-g-tfig?S^#iS-r«o ^^IC^Tc, 

mmm^mts «t emit ^©smee^ «t o* p h« „ agft u# s 0 

aA7^- evt'y b, *S/, 7*, ^ 

n^Kn^fym ^ht^ijm rnrt^'^^H 



(48) 0 0 0-5 1 7 1 8 8 

(ommit, 1 oj^_hcD±fHcD4-°u y-4->tt^rc«^u ti^^mt^ amz 

N-C2-H Fn^^x^l/j-ti^^^V-N'-CZ-aL^^x;^^] (HEPESX -YV 

'J/i^yi, 7xy-;H/7R pluronicf 68, ^M/^x 

7^7x'J >Jfdttn h 7 yX7x'J » ^btfeL#ftt§^ 

JKjSO/tMTOFeCh-^xVK^-hU^^l^— h) £fcfci:^10~100fi MO 
I^T'O^i^-^ U— h ($? £ L < &J40 M7?CDFeS04 -EDTA^F- h) 

taoti^nf^o -oxy^au i -o&jKDEm&tuk&va (Mtl&, i 

„ Zn(N03) 2 . ZnBK fe<tt;ZnS04 1t£tS i)\ ^n^tcfiS^fftJ&t^o ^Ol^fft 



(49) 000-517188 

mz, %nz<Dmfr.&rciZ7S<m cr&M r-H 2 oj ) mm-c&&.Lm% 0 

f^EWfc^ ##g9!<D 1 xJgiWOffiftOifcfttt^ #J0. 07—0. 73mg/L"efe 0 f#s 
j eLT^*b<ti*«l0.354mg/L^So Cft £ fct. f&iilftfc: (0U*. 
&\ Sigma (Saint Louis, Missouri)*?* £) ff^tlff&o 

L-^x-;l/T-7->. L-yn'Jx L~feD>\ L-h'J 
^h77X L-fD->X fe<fctfL-/^U V^-a-tfo ctlS075/itt, i&l£W 
(Mx.&\ Sigma (Saint Louis, Missouri) ff^ntf^o 

*^©^*fc-g-*nt#5e^5>^». ifbnyx D-ca" 

fcjlc Sigma (Saint Louis, Missouri) fr£) A^^tlft^o 

fcf, CaCh) . Fe(N0 3 ) 3 . KCU loJW±©v^S^i^ (M*-&\ MgCh43<fctf 
/ScfcfcfcMgSO*) . 1 0«±<Dvyif>l (M*fcf. MnCh) N NaCK NaHCOs. Na 
2 HP04. ^P»mc^»7C^-feL->. ^o^tf^O-r^-^^Cfo £ 

tl5>^^7C^«. m^(Dmm, #F3;L<fcJ\ feSeOa. NftVOa. & £ tfZnSO* 

Sigma (Saint Louis, Missouri)*^) A^^tlff^o 




(50) 2000-517188 

x.^ Sigma ; St. Louis, Missouri ; LlfeTechnologles, Inc. ; Rockvllle, Mar 

yiand) 0 ^mMommmmic^f^m^-o^rmc^ b^©&, 

n&) ^^M^^ntf^o iio-r^x v yfim^mmz^r^ ix—iooox© 

Mitbt, «fe$?£b<& N IX, 10X, 100X N 500X. £7cf3:1000X(D£L 

T^X h^>i^It&. i§it05k:(M^f2\ Sigma (Saint Louis, Missouri) 
6) A^£ftf#, ^ bT$f£ b < fcj\ TO^«^&55, 000—15500, OOO^Vl/ b > 
, £55, 000— £5250, OOO^Vl/ h 155, 000— 15100, 000^/V h >\ #55, 000—1550, 
00 o £01/ h>\ 155, 000—1525, 000^71/ h £ fc IZffl 5, 000— $5 10, 000^71/ h > 

=7 >ffimz, *55, ooo^vi/ h i/<Dj$^m<D oif'as £ 0 

T&tb ^bT£?£b< JiCH0«, PER-C6«. J: tf293»§ 

ItSVa mic f+xh7«) ^±§2cDS*^tc. 

0— 500mg/U >y h;K 15 1 — 250mg/U y h7k *55 — 200mg/D >y h/k 1510—15 
Omg/U -y h;K g;fc&£550— 125mg/U >y h;l/0?l^ ^ LTifeff ^ b < «&5l0 
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(52) 
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(53) ^2 0 0 0-5 1 7 1 8 8 

&1 («#) 



km 






fme/L) 






/f7 : 




0.5-5 


3 


3.2 




2500-9000 


4500 


4500.00 


HEPES 


1000-7000 


3000 


2980.00 




5-25 


10 


10.00 




0.01-5.0 


0.1 


0.06 




0.2-15 


2 


2.00 




0.5-30 


1 


1.00 


PLURONIC F68 


0-750 


300 


300.00 




0.01-1 


0.1 


0.087 




10-500 


110 


110.00 




VI 00 




5.00 






0.001-1 


0.1 


0.097 




1-100 


14 


14.00 


D-CsT- /vVH^rv^ 


02-10 


1 


1.19 




1-100 


5 


5.00 




2-200 


18 


18.00 




0.1-10 


1 


1.22 




0.1-10 


0.9 


0.85 




0.02-5 


02. 


0.22 




0.1-10 


1 


1.00 


b"? = yB12 


0.05-10 


1 


1.03 




50-250 


100 


100 
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mi (a*) 
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Fe(No 3 ) 3 &£xfffl&mm&iz. >^m^mm^^x^ d m 



LT^iiffOlI^: (fastidious) vti^WM&<DtS&k\Z. totcfc X) mW%M 



„ EGF. aFGF, bFGF. IGF-U IGF-2. HB-EGF. KGF. HGFJ&£<D«fc 5 J&iiSgB?) 



'V^UV (FGF. HB-EGF. KGF. &<i:rjHGF<D J: ? ft^N/^U XS^iWBH?*^ 
ft . *5«fctfl&$& (MZ.lt. HSAgfc&BSA) . 
-T— h (yeastolate) . &rcl*&m&&®mMtimW ^ ffifo ( 



(55) #82000-517188 

^•tfo h^-Y>^Ml?SoT^d:<ia^^l?S-pTfeJ:< N M*t£, Life 
Technologies, Inc. (Rockville, Maryland) ^Tc&R&D Systems, Inc. (Rocheste 
r, Minnesota)^ ^«tltBD^ ^ LXmm^ti^^CDmmMlC'D^rm 

mmt>m^r zmm (rtmmatmmmmtfmo.ooooi—iomg/v^ f;k> 

*i£±fck:«[£nf#So ^v^U >«rfJlS^nT4oD (M^Lfcf, Sigma (St. Louis 
, Missouri) fr&) . fLT^fS L < fi N ig±(fe^©«^M/b^ 1 — 500USPrL- 

^F\ ^ocfcCfW^^Fti. ^a»A¥^tif#§ (0»J*fc?. ft^t/^FHc 
•Ol/^TSigma^6 ; ^S^T 9 ^ FlCOl/^TDifco, Norwell, Massachusetts^^; 
^ocfctfW^^^ FfclOl^TQuest International, Norwich, New Yorkfr£) 

28,197^ (1996^10^ 10 0tBM) Vt<DM^£, Z <D-£fc&*mmW4>-V4Mi t 

pH«\ #<J7. 0—7.6. $?£L< &&J7. 1—7. 5. LT o £ £ L < M7. 2—7 
.4tCp^^n§^#T-fe^)o *igi&<D?»MJE&£re. ^J260— $j300m0snk 3; L 
< &^265— ftJ280m0snk ^ LTife^ b < «|>J265— ^J275m0sm^ii^$n^^ 

M75%) . so^itis (5oxm^-#j) . ^tcmmmmm aoox^^) -e&Dtf 



^tl#5 0 *B#f^5,474,931^#BS<D££o C€>#fF«. SMtig 



(56) 13*2 0 0 0-5 1 7 1 8 8 

lliPore, Bedford, Massachusetts*^ Tplg^tlS) ^iiTiiS&fc: £ 0 . M/?5c£n 
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#3^©^fi^#%©«3Kfcte\ Ham (Ham, R. G. , Methods for Preparation of 
Media, Supplements and Substrata for Serum-Free Animal Culture, Alan R. 

Liss, Inc., New York, pp. 3-21(1984)) 33 <fc tfWaymouth (Waymouth, C. , Methods 
for Preparation of Media, Supplements and Substrata for Serum-Free Anim 

al Culture, Alan R. Liss, Inc., New York, pp. 23-68(1984)) tCctOSBK^tl 

«s iix±<D75yi, n;u:€>tr«>\ inLt(owsm, ii^±ommm, 

fflV>£n?#W :fc£tf/2:7c&Fe 3t Hfc^4fcfcJ\ Fe** fe«fctf/*fett 

Fe *&6tfK:^U— h-gll (M^-i^ x5 L L->'^T5>Egp^(EDTA). JL^UV 
^Un— IfX ^jhJL-^M-N, N, N' , N' (EGTA) „ x 



(58) 



S2 0 0 0-5 1 7 1 8 8 



>3SBWt (DPTA) % ^ J: h 7 2-v^7 57^^ n A+t^-N, N, N" ,N'-0 

(cdta) ) *^mT%it^*^&tfzniE>iz.m£-t£n%:\,\ M*ar. ^ 



• 7H2 0 • EDTA (FeS0 4 • 



7H2 0 • EDTA N SigmaF0518, Sigma, St. Louis, MO) „ %$m<Di% 



2+ 



3+ 



2+ 



3+ 



$50. 00028—0. 01 lg/LT?£t>?#£o £?£L<&. ^©Iftti, $?J0. OOllg/LT&S 



2+ 



/H^Stlff^Zn -B-W-fb-^-W. ZnCK Zn(N0 3 ) 2 . ZnBr. 43 «fc ZnS0« • m 
•7H2O (ZnSOi-mO) "e^So *&ffi<Dl&&T*l*, In Hlgtiftte^St 
„ #90. 00007—0. 00073g/L7?S ?) $?£L<«, Zn* |$0.000354g 



&&%^5o S?£L<«. irC^»M«, jHUT-^-v^fcti^i;*^^© 

na. $f^u<«. &r5, ooo^vv h %o 



t • 



(59) #S 2000-517188 

f+X h7^TOJ:t>Xy Sigma (St. Louis, M 

issouri) fr5>rfJl££n#£ 0 f^h7^lt $?£L<te. &J5,000~$J50 
0, OOO^VI/ h >\ &J5, 000—^250, 000£Vl/ h V. 3$5, 000~,^100, OOO^Vl/ h 
$J5, 000—^50, 000*01/ h ^J5, 000~$J25, 000*01/ hX $ fett*&5, 000-Hf$l 
0, 000*01/ h>'OTi3^fi<D ! k<DT?&&o L < ^«ig±ffi^^3V^ 

*5%m<D 1 ■ xigfiffiflDpHau £?£L<te\ ^j6.9~^7.3-e^S^#T^§o 
WO 1 xigil&OMS^-Xt/l/iRStt^ $?£L<te\ *&270~*?I350ii0siiT?&3'*# 

tl^o KHgttflg (10X$Q^) % 25^Zi^ (25X^173^) , 50^WRg ( 



(60) # S 2000-517188 

S#fFH5, 474, 931-^^#^Od £ 0 

—Oftg&fct/y hTZtdbl^ mm*. BSt h U ^A-pffilSnffS (De Gro 
s, G. S. Lymphokine Res. 4:221-227(1985)) 0 $J10 [i M~&J10mM<Dg§g|'7 u 
hU^A^MV^n#^ 0 $?^L<«. S9lOO^M~1.0mM*^l/^nSo MBS* 
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(61) 



$>s^m.T*%>&(DT\ ig^^^y/^s©ffis^ skm^rcizzy^zm^ 



^FnliU^^- tf (DHFR) ii % 75 7i, £> £tf 



vMRxmmm (dhfr~) f hu^-h^m^LTmwi^mmttMmvnz 

(Bebbington, C. R. <o, The Use of Vectors Based on Gene Amplification for 
the Expression of Cloned Genes in Mammalian Cells, DNA Cloning, 
, Glover, D.til, Academic Press(1987), 163-188H) o ^WtRlKMbUT&M 

l/^;p(DDHFR^£?o 

^j50nM~|>l2 ilM<D* F M^-fe— F#W^£>nf# £o $f ^ b < it. ^JlOOnM 
~8j500nM<D* F F l/^~h»^tl5„ ^ F F L/^-fe— F ^(DllBMitikfo 



it. S2 0^2ffl^#?nii 



rcitm^^m. ^vrmtn^rcitm^^rcm&(D^MitBmm^:mm(o^ 



(62) #s2 0 0 0-5 1 7 1 8 8 



S#fF^5, 474, 931^^#BS(OC £ 0 

zrctbic^ mzicmfzmmm&imtDj&fttpoi&t&ft*^ mi9.33mi(Dm^7k 

5NHC1 (m. 4mL) TO. 80«4>2-fe>\ ^ bt^T»»-r§f 
ftTT^o ^0«l^^««. 36. 192mLT&£ 0 

^^IIlPO^CD27. 63xMlfJ^m^MS-r^/ci6^. U >8t h U ^ 

t§S«»f§o pff£. 5N HC1 G&3.5mL) ^/SV^Tl. OOfcHS^TSo 
i&M&Sff, pH^1.00tcHS-rS^#T?S^o ?§?g<9«f£gS&36. 192mLT&£ 

o 

% I J§«<D27.63x«J!gK s j|S§^iSS-r«fca6fc. MgCh 43 > 



(63) 2000-517188 

ca. mmtuwyy^ ^xmci^muv, ^ltmsj-t^o mn<D'&, pH&5.5 

^-gite, 36. 192mL"e^§o 

mmm(D27.63xmm%TW.mm%:mm-?z>r£&i^ piuronic f-68, wt^xv 

>Wti~ h V <7A«J28. 23mL(D^®7j<^»-r^o Wfofe, 5N HCl 0§0.06mL) 

< a 2 te: fett I^C^OSS D (1111*5 J; tf U Ji<77 If < 

hx^/-;I/©fg(ifftL<ai. 114g/mL, fe^tf^y -ten-;WD^ 
MIZW * L < til. 250g/mLT?&£ o 

5N HCl (*97/iL) ^rfflV>TpH^11.5tcMSL. fbtlife cfctfD ^"7^ If V 

igII^^OV^Tii> piuronic F-68«\ «^^IB£;fe»t&5|^IIB*e& t>f#3 

*MB^OlX^%|i^-r§fc46^ % OTO#WS*W^b<^ffl^tlSo 840.0 
OOrnKDM^K (pH5. 61) 36. 192mL©&&#te I &©Ji£#©27. 63x»^ (p 
HI. 77) , ^l/^T36. 192mL(D|fe^§PSlI^©J^^027.63Xiftfig#r (pH1.71) . & 
1^T*?J9. 800mL<D5N NaOH (pH6. 8) , Wi^X36. 192mLO^ I W$(Df&ft<D26. 63XM 
fflfa (pH6.8) . ftl^T36. 192mL©^IIB¥©J&5^26.63xMiMf (pH6.85) . Wt 
^X\.&lQaL<DWM8t&— Wz^U— h (pH6. 85) . M^X2. 22gONaHC0 3 (pH7. 16) 
. ^I/^T&JO. 400mL<D5N HCl (pH7. 00) > M^TO. 427g<DNaCi;£ttrr£o 



t 



(64) #12 00 0-5 1 7 1 88 

^C'SS^T^WttOfSBfi:, $j320fc33(k0sm£©iire&5'*#-e&£o 40 
mL©200nM£Ol/£ 5 (100X) fc % Ift 1 X^«Dt5 0 

o 

h^>fflfflft* % 15 1 /i g/ml~&J 1 mg/ml©gj&ifcg£-e 1 xigifcfc:»f 
U#£o $?3;L<fcJ\ f^Xh7y»iiIgtt 3$10~$j25/z g/mlT?& 



I 



t 



(65) 
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AV/T 



iwyo-'f >y 
L-yw -HC1 

L- t^pV> 

L- fc'/y: 
L- /OJfcx 
L- M7*H7* 

Lr /<^y 
L-^7Jfr -2HC1 



0.1000-0.7200 
0.1000-1.8000 
0.0100-03600 
0.1000-0.6000 
0.0600-0.3600 
0.0040-0.3600 
0.1000-0.7200 
0.1000-1.1000 
0.2000-1.1000 
0.0500-0.2400 
0.0900-0.4200 
0.0500-1.1000 
0.1000-1 .1000 
0.1000-0.7200 
0.0200-0.4200 
0.1000-03600 
0.1000-0.7200 
0.0200-0.2200 



(G/L) 



0.4 
0.9 
0.2 
03 
0.2 
0.2 
0.4 
0.5 
0-5 

0.1 
0.2 
03 
03 
0.4 
0J2 
0J2 
0.4 
0.1 



(G/L) 



036192 
0.90480 
0.1 8096 
0JZ7144 
0.18096 
0.18096 
036192 
034288 
0.54288 
0. 12667 
0.21715 
034288 
0.54288 
036192 
0.20810 
0.18096 
036192 
0.10496 



(66) 
2 
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(G/L) 



*7 



(G/L) 



NazHPO* ( ) 

fT^v -rici 

*MR£<8 ,-7H 2 0 
>SU8tW -5H 7 0 

>5M* 7iWz -^7^ 



0.2000-2.5000 
0.0010-0.0072 
0.0010-0.0072 
0.0006-0.0036 
0.0003-0.0032 
0.00000 1 -0.000009 
0.000004-0.000040 
0.0000006-O.OQ00086 
0.0000000 1-0.00000020 
0.0000000 1-0.00000030 
0,00000005-00000024 
0.0000003-0000012 
0.00000300-0.00001 10 
0.00000065*0.00000240 
0.00000003-0.0000001 1 
0.000000045-0.000000 16 
0.000000 165-0.00000060 
0.000001 05-0.00000360 
0.000000045-0.000000 16 
0.00000035-0.0000013 
0.0*000008-0.0000029 
0.0000003-0.000001 1 
0.000000 1 3 5-0.00000049 
0.00000025-O.0000009 
0.00005-0.00095 



0.6 
0.004 
0.004 
0.002 
0.002 
0.000005 
0.00002 
0.000004 
0.000000 ! 
0.0000002 
0.0000001 
0.0000006 
0,000005 
0.000001 
0.00000005 
0.00000008 
0.0000003 
0.000002 
0.00000008 
0.0000006 
0.000001 
0.0000005 
0.0000002 
0.0000005 
0.0005 



0.63336 
0.00362 
0.00362 
0.00181 

0.00156 
0.000004524 
0.000020629 
0.000004343 
O.000O0OIOI 
0.000000152 
O.0O0000118 
0.000000561 
0.000005429 
0.000001 1.76 
0.000000054 
0J3O00OOO81 
0.000000299 
0.000001810 
0.000000081 
0.000000633 
0.000001448 
0.000000543 
0.000000244 
0.000000452 
0.000452400 



(67) 
2 



12 0 0 0-5 1 7 1 8 8 



fa/a 


(G/L) 


(G/L) 

iW- 


(G/L) 


MgCL, (• i|c ) 
KC1 


0.0100-0.1400 
0.0020-0.0060 
0.01 800-0 3600 
03340-1.4500 
0.00199-0.040 


0.07 
0.004 
0.09 
0.7 
0.02 


0.06985 
0.00362 
0.09048 
0.72384 
0.01991 



2 





(G/L) 


4fH ° 

(c/L) 
ABOUT 


ion.) 


Plurtraic F68, 


5.0 mL-40.0 mL/L 


18 mL/L 


18.096 mL/L 


10%,^&.^& 


(0.5-4.0 g/L) 


(2 g/L) 


(1.8096 g/L) 




0.01 8-0360 


O.09 


0.09048 


1.000-12.60 




6.33360 




0.002-0.0072 


0.004 


0.00362 




0.0002-O.OG072 


0.0004 


0.000362 




0.000575-0.00360 


0.002 


0.00181 




0.0280-0 J 8 10 


0.09 


0.09048 




0.0003-0.00724 


0.004 


0.00362 


i- ^ /7/ HV/ 


0.0260-0.127 


0.06 


0.06334 




0.070-0.400 


0.2 


0.19906 


B^iV B-12 


6.0005-0.0018 


0.0009 


0.00090 




0.00014-0.00282 


0.001 


0.00141 


^7-7*./ 


0.0010-0.00362 


0.002 


0.00181 




0.090-1.800 


0.9 


0.90480 




0.00000157-0.000032 


0.00002 


0.0000157 




0.0075-0.0280 


0.01 


0.01357 




0.0009-0.0181 


0.009 


0.00905 


-7*h»**rv -2HC1 


0-00012-0.00110 


0.0005 


0.000543 




0.0100-0.0362 


0.02 


0.01810 
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2 (MZ) 



Wm 2 0 0 0-5 1 7 1 88 



/TP 


(C/L) 


. cc/u 

m 


(G/L) 


NaHCOj 


1-4 


2 


2.22 



o 

»U#& 0 M*fcf. 40ml<D200mM L-?;l/£5>^ i x«ifi/y y F;ncSin 

^{i^^T^i^V^ 200mMOL-?Vl/£ 5 >€>MMIrJ^g 

?As*S.l'*/>7-Z—M58%3k (Cell tech, Slough, UK) ^JEf£*§^\ 1 

^M^-r^.) *$gm-z>£5'te8ift?z>o ^mms, 122, m^&mv z. to 

3o 37—40 °CU:?$£PU fLTXfn-Mfe&flt5o jg^±fcT;l/ 



(69) 



82000-5 17188 



Pluronic F68 

S-f /-Ik 

1ff«> 

a- f-2 7xO-*u 



(C/L) 



0.1-4.0 
0.09-ZO 
0.0007-0.07 
0.OOOO3-O.OO3 
0.OOOOI-O.OOI 
0.00002-0.002 
0.0002-0.02 
0.0002-0.02 

0.0002-0.02 
0.0002-0.02 
0.0002-0.02 
0.0002-0.02 
0.0002-0.02 



- 

<G/L) 
ABOUT 



1.7 
0.9 
0.007 
O.0003 
0.0001 
0.0002 
0.002 
0.002 

0.002 
0.002 
0.002 
0.002 
0.002 



(G/L) 



1.74 
0.87 mL. 
0.00696 
0.000296 
0.000122 
0.000231 
0.00174 
0.00 1 74 

0.00174 
0.00174 
0.00174 
0.00174 
0.00174 



4^y h 



«-\^U>\ f^b7«, f;W^yil, 3>Kn^ 

>«Mx ^ybfy^U^ rnWJ*yftH, ^LTSfcjSFSLOiT* 



(70) #S2 0 0 0-5 1 7 1 8 8 

RrtM^M^^LT. *fett«kt)?ftm*n/fcjsat cm^«\ 2x, sx n iox n 

20X. 25X. 50X. 100X. 500X S 1000X. g fc* nJ£UO fcbt#4W#§ 

IMSr* f^-V. 1 o 1X±(DWM^ 7 s ?- F\ $5j;7jP i o i^±(DU^ 7?- F 5. & 

§o *^<73^^f«. Tm<D&5frn*<Dmmte&t'fz>&m<Drzii>(D^ ^mm 

i ~d£a±W4 f *4 i o^±cr,«^ v f >; >y z^mfr mmm^ 
<DMj$m^-?mmznmz>o ^mmommmmmmm (*^i©ii^i^ttf 

§|gp±&3«, ^m^_t£«. m^±&«. w±&«. £>L< 

t£. 293 hf mwnm, Eeimm±^mm^ rcte^vmwfa mz.&. HeLaS3) 
„ per-c6h hmmmm^^mcATu F^^y-y-^ f) , ^tc^n^<Dmmw 



(71) *#s 200 0-5171 88 

Sfffltife^Li/^©tt, 29311 MEEfWffllfi^ So *»<KD<J;5^ 
IS. BHK« (BHK-21«^#t?) % &&XfZnZommft<D&5tSifa<Dm%Mj 

o COSM. VEROMS. BMW (BHK-21 W^^tf) , fej;tf?tl5 

<t tfsssiifijsJc^^^-r s fc tc mat ic mm £ nt# s 0 
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Freshney, R. I. , Culture of Animal CellsiA Manual of Basic Technique, New 
York: Alan R. Liss, Inc. (1983)^#MOcl f) . =t LT£TF*5 XZf&fffflfc 

o 

m (clump) ^^-rSfiSlPl^^S^OiSifiirt^t^^^D. :£fg0J3Oig±i 
m^mmn (biological) (M*fcf. fflM^U^F^^) <D3E 
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So 

*$m<Dmm$. &cF&£tmzoy® mM^m*^-? &ititte&m?£tm 
293mwmmm, neum%ti±&fflm. *s zzftER-cemmfflm, mdbk (nbl-i 

) CRFK^fflfig. MDCKSBHB. CmMM, BeWoSMS, ChangM. Detroit 562£ffl 

BL HeLa 229 HeLa S3M> Hep-2«. KBMJK. LS180*fflfl& LS174TSHBS 
% NCI-H-548M. RPMI 2650£fflJJ§. SW-13lfflflS. T24«. WI-28 VA13, 2RAlfflJ3S 
x WISH«, BS-C-I3TO. LLC-MK 2 «. Clone M-3iHHfl& l-10Mffl, MGMB, T 
CMK-lSfflflS. Y-l«. LLC-PK, 3ffiJ§§. PK(15)SHflS, GH. GHslfflM. L2MM. 
LLC-RC256«, MH, C. XGfflflS. MDOKlfflflS. VSWM0S. fcJztfffl-I. Bl£fflJi§ 

. Sfcfct^necDBISKE) . ffiK©ffi«Src»iSW 0L€ ffRK. ML *SJ^ 

. UV/^lffli OJy/np, BS^ (adenoid). fH, 45<£tfjfiL?80 „ JfflK 

mj!lt^«lit«*fc (Mfcfcf, CHO^fflga. TRG~2«. IMR-33W. Don^SS. G 
HK-21|fflJi§. ^ h 71/ U VjfiL^HBflax Dempsey&BBS, Detroit Detroit 510 

SHfl& Detroit 525#fflJ!§. Detroit 529;M, Detroit 532^fflJ9S. Detroit 5393ffl£S 
„ Detroit 548$fflJl§. Detroit 5733fflfl&. HEL 299^gg. IMR-90$lflS. HRC-5*fflfla. 
WI-38W. WI-26W. MiCliUM^ CH08M&. CV-1«. COS-liM. C0S-3&HSS 
. C0S-7«. VeroSBflS. DBS-FrhL-2«. BALB/3T3«. F9«. SV-T2«, 
lHiSV-BALB/3T38Hflg. K-BALB«HflS. BLO-1 l^BSflg. N0R-10OT. C 3 H/I0TI/2«. 



HS 



(74) 
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DMiCsfiMSs KLN205*fflfl§. McCoy«. n">XL« n Strain 2071 (t^XL) 

L-Mflc (x">XL) ttU& L-MTK- (V«j7XL) SMS, NCTC^ n->2472^3 ■ 
£#2555, SCC-PSA1M. Swiss/3T3«. ^>FA>ft^ (Indian muntjac 

) mm, sircw. Cn mm, ^^wensemm, ^rcit^nzommm 0 
mfc^^mz nrc) -z?&di#3 0 etuis cm^«\ k562«. molt-^bs 

293H hMWMJiS^^tJ^eLaSSMaStJ:, *^©®M^*^Oi^5iC»7ca6 

^.W-— X^AX^-fpjjl (CHO) NS/OM, ^JoJctf 

««4oJ:t>VN^^U F-V««^M#^jl^lT^§o 0ff*fcf. ATCC Catalog 
ue of Cell Lines and Hybridomas, ^7J&, 1992 (American Type Culture Col 
lection, Rockville, MD, USA) ^ocfct^ATCC Catalogue of Cell Lines and Hybr 
idomas, ^ 8 Kg, 1996 (American Type Culture Collection, Rockville, MD, US 
A) %0m<D<lto 

Wfo lc £ . £ 7c > tf h n £ L < f £ > If 4? $5 V T ^M^fc: 331 > 

*m%(Dmw*T?cDmM(Drc&b(DWjydMMte. &mmc wmt, atcc (Rock 

ville, Maryland) N Quantum Biotechnologies (Montreal, Canada) „ ^.fcitln 
vitrogen (San Diego, California) fr£A#£tlf#£ 0 mBit, £ 

Slltk (donation). ^Tcte^<Dm(DW-W£m&l*> L < «E^^iid^/r 



(75) #S2 0 0 0-5 1 7 1 8 8 

^#T&3o £T<DK.hf&&<Dffl3l3&Xf9BMtCl3^T. U.S. Department of H 

ealth amd Human Services/Centers for Disease Control and Prevent ion©®} 
aKffi. r> ^cr"??$><i> (Biosafety in Microbiological and Biomedical Laborato 
ries, Richmond, J.Y. U.S. Government Printing Off ice, Washington, D. 

c. ig3Mi993» o mma. mm&mm&m%&misT'ht i r mm, 0.5 

X0.5cm) CM^ft^^fefe^ 'bfrlt, ±m<D £ 5 lZffi£WM%:ffi?tlsrc 

€^7c« h Cg-^. Life Technologies, Inc., Rockville 

, Maryland^ ?»Hf|g^nTV^) ) TMS^tl^o 

mm, 2ooxg-?jo , ^-emitmmm^m^m^icmm^ti^o rvn—hiz 

n^Mmn^m (Mm, Coulter Counter) ^MLTftlfc^n^o 

^m<o, mm*.?), ^rdz^(Dumm^^iz^^^y^^^>h mx. 

<D^f£(D, ^L<(iM©77^>h) (cn?»«. Life Technolog 

ies, Inc. (Rockville, Maryland) > R&D Systems, Inc. (Rochester, Minnes 



(76) 3#§ 2000-517188 

ota) N Genzyme (Cambridge, Massachusetts) . ^ScfctfSigma (St. Louis, Miss 
ou 

ro frSrffsg^nr^s) T^i3-h?nf5o m-m^nrcmm^rc^ ?m 

/Wt'J7^^-) ^IC^A^n^ (Freshney, R. I., Culture of Animal Cell 
s:A Manual of Basic Technique, New York: Alan R. Liss, Inc. 123-125HG98 

. 1 ~ 5 x 10 5 MM/cm b < . — ^Mig*OTci6^ « % 

^O^MS^ (M^«\ 5~20X10 5 «/an 2 ) #^ffl£*lf#£o 

b < te^t4^ 8 % <D — £ #\ #^cDMSg«Oig#{i. 

OpHte, ^7.1—7.6. $?£b< «#tl7.1~7.4. tflRfe*? £ b < «$J7. 1—7. 3 
<D® H § ^ ^ T & § o 

Kii^Tca^^y mm&mi. 5—2. ox io 6 mm/mKomm 



(77) #^2 0 0 0-5 1 7 1 8 8 

; (b) ^-f/V^ K J; § fci6(cl« W 

. i^V^-Y/VX^jfli (09*. f£ 2. 3. 5, 10. 20, 25. 50, 100. 250. Sfefi 

looo^ai/^ffi) *^*r«cii:A<^s^n#So cn&©^rstt. a^^m 

DNA43 J; XS/ 4b L< < fiRNA) ) ^trt^£ft;fci«igifefci\ S^Og^J 



(78) # g 2000-5 17188 

o,M.-S. £> N Cytotechnol. 22:43-52(1996) ;Graner,M. J. P> N Biotechnol. 1 

3:692-698(1993) ; Graner, M. J. , & £tfGoochee, C.F., Biotechnol. Prog. 9:3 
66-3730993)) 0 LfrU ^m<Djjmc <toT^tl§ <£ 9 i«pH^;fo 
e^293m^Otfc^fgV^ 0 h iy^—^^ZS-yy V tfig'f£&. ^ 

©^MO^SWc <fc <0 Jfi < 3 ^ >^^SO^^<EjS Uf £ (Gran 

er, M. J. , 43<j; t^Goochee, C. F. , Biotechnol. Bioeng. 43:423-428(1994)) 0 £ 

£5lcmfc?mft2ftr^%mim%MM%mz>x.n ; :Jo£tf (b) if¥LI&M 

HMfeh7yx7x^ F$nf#§o ^mK&ni^ mte^-mft^nrm 

o 
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tikteTjk-Zte^m*) , Life Technologies, Inc. (Ro 

ckville, Maryland) ^^A^L/co 

TtV^-iVI/T; 5lb7>X7t- A293t h JE WH-hj££fflJ!§^ ATCC (CRL 157 
3) fr^A^U ^LTCtl^»j4^sB^J:a^. 8 %C0 2 /92%^Cfr £ 

& 3 io^HM^ -eo37°CTo-r -y* =l ^— 3 > ic <t 0 l tc q 

A. 

CHO-S-SFM II (Life Technologies, Inc., Gaithersburg, MD) IZ^ MM^M 
>/^3t «100/ig/ml) Mirfigtr^&^o CHO-S-SFM- 1 Hi, ^yX'jyfc'i 

CHO III Prototyped mVd&MZ >>^# fLTli^»^-e 
&f&^9BJ&6S'V%>2> 0 mm TCHO III PrototypeJ „ TCHO III PFMJ N 33«fctf T 

cho 11 1 j izm^~e%>%o 

lA^g£Mt<OM) , Z.n\^me /Sterne 3rU— htfmn^tiTis 

3 ~3^:T<D±m<Digffi%:, DHFRfii|irCH0^^O7c46O M tftt >^ 
B. CH0£fflJf§ 
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^MCH0DG44«^Lawrence Chasintf|± (Columbia University) frSA# 

Mffiigmmzm^-Z&rco M^CHO-S-SFM II+HT SupplementicfcteCHO IHPr 
ototype (Life Technologies, Inc.) ^Tlt^L/co 

m^x^-y^&^^ey (rbGH) cEommm^miL-r^rM^ m^mcno-n 

» 2 0(D^7X5 F : pRSVneo (^^^>>Wffi»5^-g-;t?) ^tfbGH 

TM 

#-tr>yh--c\ LipofectAMINE §5^ (Life Technologies) 1 1 k:#SI££n£ 7 

3G418 (1.2mg/ml<DM) ©#£TT«SLfco rCH0«<DX F v ZtgmVd* 
. 0.6mg/ml G418^M?5LfcCHC-S-SFM IIf;fcteCH0 III PrototypeOV^tl^ 
(D^vmWhfc (^T. Life Technologies, Inc. <DM&d o 

fflgl*. /?*7^h tf (r /3 -Gal) CH0«$c;£#firf § fc&k:, S?t: F n 
H^L-^*— tf^S (DHFR ) CH0«^ATCC (CRL-9096, Rockville, MD) 
£>A#U fLT20©77X5 F : pSV2dhfr(ATCC 37146) (^ F F t^-fe— F 
(MTX)iiSrtt<Dfca603ll5^#Cf) *5J:tfpCMV/Sgal (£*!&, LacZ cDNA^fr 

TM 

) »TF7>'X7i^M/co F^>X^ac^^>3 ^^LipofectAMINE U 
M^mVXmMl^ ^Ltl^l^^tM^hM/^t-h (Sigma Chemicals 
Co., St. Louis, MO) ^ffl^Til$cLfc 0 0.3/iM MTX^M^ 

LfcCHO-S-SFM IlicfcteCHO III Prototyped T«fLfc 0 
c. T^y-h-i* 

1. ELISA^££H^;LbGHCD^M 

rbGHJi:£;?E\ ®3s^#<Dl^^#tC^c» TNon-Isotopic Immunoassay System fo 

m 

rbGH Transfect ion Protein (Life Technologies, Inc., Gaithersburg, MD) 

2. r £ -GalT y -fe-f 

r$i]=7>7 Yi/&— M (r 0 -gal 3: fcter/S eta-Gal) £\ Hall6. J. Mol. Appl 
.Gen. 2:i01-109(1983)4o^tfMiller, Experiments in Molecular Genetics, Co 
Id Spring Harbor Laboratory(l972)fcj;oTfS^^n^)^"?SO^^^^fflLT 
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, mmmmm^^rm^rco mm^mm-r^t^ »ra»2.omi<w:/ 

x gT? 4 T^ig^lt U fLT±i^r 0 h fc^«<Dfci6k:fx M b 

fc 0 lOO/ilO^S-^O^rt-y-^^l/^l.OmKDZMm (0. 06M Na2 HP04 , 0.04MNaH 
2PO4. 0.01MKC1, 0.01M MgS0< • 7H2O, 0. 05M0 -^/kfr?" h^ZS — )\> (pH7. 0 
) ) iC^AnU M^T200^10o-n bn:7i-;l/-0-D-;tf^ Yl/Y (ONPG, d 

H 2 0<£4.0mg/ml) fcafe&nU ^ LT37°CT120^^ h Lfc 0 SiS^ 

, 500/ilf?ihigSf?K(lM Na2C0s)©^imfc<J;oT^±U ^ LT420nm^43^^85 

^ftbfc : 

1 . IQOOXA^ = r fi # 7 * h 3^- Wtt 
120^x0. lml 

2 . r 0 h ^^-{rWWt^gtt/ W 
rpft^thi/i?—' t?^ IllllSfcfel/^rs Sanest. EMB0 J. 5:3133-3142 (198 

^ilS^T^/ifeitfT^- TO^t, Waters AccQ-Tag^ (Mil 
lipore Corp., Milford, PA) ^s^rSHPLCfc^oTSS^Lfco 
cfct/HlIg^, YSI Select Biochemistry Analyzer (Model 2700, YSI, Yello 
w Spring, OH) %m^T&fehrc 0 

D. CH0«ig« 

JKTtefl&fc^S&l^lBtK CH0«Oig«^#«. OTOiySMto^TJWT 
©tfeDTfe^rco 25~35mL<DCH0|fflJ§§£:125mLiI£: 5 77X3^1?, 5~10%— 
^{b^fS^tffa^M* Tig* L fc 0 ii:57773^ t^7°77h 
~73r~K (orbital shaking platform) ±T125~135rpm-e£g£ 5 bfco gg££3 
7°C JcIJi^F L fco *fflK 3 — 4 BSfc 2 ~ 3 X 10 5 3fflfla/mL©&gF£ T^iM b 



(82) 0 0 0-5 1 7 1 8 8 

LTrE-a-Lfc : l-T;V^—> • HC1 (430. OOmg/L ; 355. 6mg/LL-TJ]/3r— >3S 

HigS) , L-7X/^7^ GRtzfO (26.40mg/L) N L-7X^7^>8 (75.00mg 
/L) . L-^f^fy (57.6mg/L) N L-^;l/*5>H (29.40mg/L) „ L-?J]/# 

(585. OOmg/L) % l-MX^-i??/ (42. 15mg/L) . L-^Vn-Tv'V (190.00m 
g/L) , L-n^->> (280. OOmg/L) x L-Ui^ (204mg/L) % L-^^— > (l 
15.00mg/L) , L-7x-;V77-> (70.00mg/L) N L-frUV (250. OOmg/L) 
„ L-Xl/^-y (60.00mg/L) N L-h'J^h^T^ (20.00mg/L) , L-^n^^ 
(69.2mg/L) % L-^U> (190.00mg/L) . (0.097mg/L) > D-Ca" - 

^yhT-ym (1. 19mg/L) „ mXtaVl/ (14.00mg/L) x 1KB (5. OOmg/L) , 

(18.00mg/L) , t>T7^75 K (1.22mg/L) N tf'J 
> • HC1 (1. 03mg/L ; 0. 85mg/Ltf U F4^>>^it^S) > U Vf V (0. 22m 

g/L) , f75y (0.99mg/L) . e*5>Bu (l.03mg/L) . ^M/r>V (0 
.087mg/L) % D-?>n— X (4500. OOmg/L) . KC1 (276. 30mg/L) . NaCl (4410 
.OOmg/L) . HEPES (2980. OOmg/L) N U/— (0. 06mg/L) % D.L-UtfK ( 
2.00mg/L) N 7i/-;H/7 F (l.OOmg/L) , PLUR0NICF68 (300. OOmg/L) „ 
fc!/l/l£ >m-fh V7A (llO.OOmg/L) . Na 2 HP04 (125. 00mg/L) . ^^'J> 
CE»fcMffl9W.) (lO.OOmg/L) . h7yX7xW (H h*n N f|*$lJi) ( 
5.00mg/L) % Oi^y— ^> • HC1 (5mg/L ; 3. 2mg/L:n^/ — » 
„ Fe(N0 3 )3 -9H2 0 (0. 810mg/L) % MgCh (76. 20mg/L) N MgS04 (24. 10mg/L) 
. CaCh (ll.lOmg/L) s ZnSO< -&0 (0. 0874mg/L) „ NaaSeOa (0. 0000067mg/ 
L) „ MnCh (0. OOOlmg/L) „ ^ScfctfNftVQs (0. 0006mg/L) 0 

NaHCOa (2400. OOmg/L) ^igi&M^MlU ^V^T^mOpH^HCll?7. 2+0. 
05£fl£U ^LT^a^ddHzO^^^fa^tl^^atp^LfCo MBE^2 
65~275m0sm-<?& § £ L fc a 

^mmmmcmij-r^rcisbK, loomg/LMx^x b ^ > w^?«=5, 
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* — * il b T^jg U ^ b T E "5 tc^ffl-T 3 S S 1? 4 °C TS3fc^#T 

U^©^t>0^ N 40/aM FeS0 4 -EDTA (Sigma ; St. Louis, Missouri) £7c»60/i 
M FeCh-^x^ffi^-MJ^A (Sigma) C^Tnfr^S*igi&fc:»]U 

X >J y©f^ n a p bTZnS0< <D«^»R*0. 354mg/LtCigin bfcWk JtlEOJ; 

■J^^-fzf- FCDM7j#J (Hy-Pep Rice Extract ;Quest International, Norwich, 
New York) £\ HBSM 1 $ 7c Ji^lSSM 2 (S&^^^^^S^W^ft&fcOl/^T) 
(D^igi&lC mOOmg/MDmm (m~1000mg/LOMS&&43^1^t£-c ? & 

iMfcS^rSBUOfcWWtefc^T. ^XX^fF^M (Hy-Soy;Quest I 
nternational) ^H^Oii^T^Pb/Co 

T<DmMM&-eMtQTZ>ZLtK£^>TmWl-rZ> : EGF (150. 00001 ~10mg/L) . a 



(84) 
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FGFSfcfctbFGF GftO. OOOl—lQng/L) . KGF G&0.0001~10mg/L) , SfctiHGF 
mo. 00001 ~10mg/L) o ^(Om<D^ biJ-OZtztc^ i&gtCJSCT. S^W 



•Yh^ytt, M^-^Life Technologies, Inc. (Rockville, Maryland) fr£ 

^(Dm<Dm^tmmmm^, ^^tz/^^y cbsa) n t: h-ifii?f:r/K/5> 
(hsa) % $ it -if £ a & i ~D£i±(Dmm^ f ^mi-t sctta 



oT§iS-r§ 0 ■Mft^y^-Fttx M^kfSigma (St. Louis, Missouri) fr£>7f?I£ 



'6$ 



30, OOOmg/LOzM 



— XhU~ h (yeastolate) , &1tiZWt^*XVS&titiB&l (yeast extract ul 
trafiltrate) ) %mtUT%£ £lC£^>TmWlT%o WM^X^o^Zf^— 7, h 
\s~ M3\ M^ifDifco (Norwell, Massachusetts) £>rfjIg£tlT:fc5 0, — 7j 

^amMm60/028, 197-^ (1996^10/3 100 

§o ^^y^ h**m*mm%rciz^±tgmcm 1 —30, ooom g /L©*sgfSH-e 



y ■jfrxwk-vBm$m l ^293 t: h mwmmm^m l rc 0 ifiui ttm^t l /ci§ 

i»<D293«(DiMt/^ 165cm 2 ig«^^X3^T2 %iEm i >-x'lfiDL?f^M^b 
7c0ptiMEMigiffi (Life Technologies, Inc. ; Rockville, Maryland) 4^2 — 3® 
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l^!ff& (exclusion counting) fcli; oT^AEELfco 

IfflJIS/mlOS&SreSKILfco WlM<DmM%:WL'Nz--? Ztctbfc^ ig«:7 7 xn 
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